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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a ceramic 
structure joining apparatus excellent in workability and 
productivity and capable of securing high joining strength 
on a joining part. 

SOLUTION: This joining apparatus for joining the 
ceramic structures 1 with a ceramic-made adhesive 
layer is provided with a supporting fixture 13 and a 
vibration imparting means 1 5. The supporting fixture 1 3 
supports plural ceramic structures 1 with a ceramic- 
made adhesive interposed between the adhesive 
surfaces S1 to be stuck. The vibration imparting means 
15 containing a vibrator gives vibration to the ceramic 
structures 1 supported by the supporting fixture 1 3 
while applying pressing force. 
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* NOTICES * 

j~PO and NCI PI are not: responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Junction equipment of the ceramic structure characterized by having the support fixture 
which is equipment which joins the ceramic structure with the adhesives made from the ceramics, 
and supports two or more ceramic structures in the condition of having made said adhesives made 
from the ceramics intervening between pasted up fields, and an oscillating grant means to give 
vibration, applying thrust to said ceramic structure supported with the support fixture. 
[Claim 2] Said oscillating grant means is junction equipment of the ceramic structure according to 
claim 1 characterized by being what can join 2 or more sets of pasted up fields to coincidence by 
applying thrust in the one direction. 

[Claim 3] Said oscillating grant means is junction equipment of the ceramic structure according to 
claim 1 or 2 characterized by giving vibration in the direction which shifts said pasted up field 
mutually. 

[Claim 4] The junction approach of the ceramic structure which was the approach of joining the 
ceramic structure with the adhesives made from the ceramics, and was characterized by giving 
vibration, applying thrust to said ceramic structure currently supported after making said adhesives 
made from the ceramics intervene between the pasted up fields of two or more ceramic structures. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the junction equipment and the junction approach of 

the ceramic structure. 

[0002] 

[Description of the Prior Art] On the exhaust air path of the diesel power plant carried in the 
automobile, the honeycomb filter made from a ceramic sintered compact is prepared as a means for 
purifying exhaust gas. Conventionally, this kind of honeycomb filter was produced using ceramic 
ingredients, such as cordierite, in many cases. However, in recent years, the honeycomb filter which 
used as the formation ingredient the silicon carbide which is extremely excellent at thermal 
resistance has also come to be proposed. 

[0003] By the way, while a silicon carbide sintered compact is extremely excellent in thermal 
resistance, it has the fault of being weak, in the thermal shock. Therefore, when it considers as a 
large-sized product, it becomes easy to generate a crack with the stress resulting from the 
temperature gradient by heating. 

[0004] As a cure which cancels this fault, two or more honeycomb filter wafers made from silicon 
carbide which carried out the prismatic form are produced beforehand, it is pasting up those 
peripheral faces mutually using adhesives, and it is thought that what is necessary is just to obtain a 
large-sized product. Moreover, it is thought that what is necessary is just to use the adhesives made 
from the ceramics which contain silicon carbide as well as a honeycomb filter wafer in this case. 
[0005] 

[Problem(s) to be Solved by the Invention] However, at present, the equipment of the dedication for 
doing the above-mentioned junction activity using the adhesives made from the ceramics is not yet 
materialized. For this reason, in the present condition, it needed to perform manually making close 
the pasted up fields of the honeycomb filter wafer to which adhesives were applied, pressing a wafer 
in this condition, and pasting up mutually. Therefore, it was obliged to the complicated activity and 
the problem that productivity also became low naturally was expected. 

[0006] Moreover, it is also considered that a thixotropic high thing is used as the above-mentioned 
adhesives made from the ceramics. In this case, if thrust tends to be applied and it is going to paste 
up honeycomb filter wafers, adhesives will not fully spread round the pasted up field of a wafer, but 
nonuniformity will become easy to be made. Therefore, it is also expected that high reinforcement is 
not obtained by the amount of [ of both ] joint. 

[0007] It is made in order that this invention may solve the above-mentioned technical problem, and 
the purpose is to offer the junction equipment and the junction approach of the ceramic structure that 
high bonding strength is securable for a part for a joint while it is excellent in workability and 
productivity. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in 
invention according to claim 1 The support fixture which is equipment which joins the ceramic 
structure with the adhesives made from the ceramics, and supports two or more ceramic structures in 
the condition of having made said adhesives made from the ceramics intervening between pasted up 
fields, Let the junction equipment of the ceramic structure characterized by having an oscillating 
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grant means to give vibration be the summary, applying thrust to said ceramic structure supported 
with the support fixture. 

[0009] Invention according to claim 2 presupposed that said oscillating grant means is what can join 
2 or more sets of pasted up fields to coincidence by applying thrust in the one direction in claim 1. 
[0010] Invention according to claim 3 presupposed that said oscillating grant means gives vibration 
in the direction which shifts said pasted up field mutually in claims 1 or 2. Invention according to 
claim 4 is the approach of joining the ceramic structure with the adhesives made from the ceramics, 
and after making said adhesives made from the ceramics intervene between the pasted up fields of 
two or more ceramic structures, it makes the summary the junction approach of the ceramic structure 
characterized by giving vibration, applying thrust to said ceramic structure currently supported. 
[001 1] Hereafter, "an operation" of this invention is explained. According to invention according to 
claim 1, by giving vibration, applying thrust to the ceramic structure currently supported, the 
adhesives which intervened between pasted up fields are crushed and adhesives frilly spread round 
the whole pasted up field. Even if it is the case where followed, for example, the high adhesives of 
CHKUSO are used, high reinforcement is securable for a part for a joint. Moreover, according to 
the equipment of such dedication, since a manual complicated activity also becomes unnecessary, 
workability improves, and productivity also improves. 

[0012] As a result of adopting the oscillating grant means which can join 2 or more sets of pasted up 
fields to coincidence by applying thrust in the one direction according to invention according to 
claim 2, the time amount which junction takes is shortened and productivity can be improved more. 
[0013] When vibration is given in the direction of a field which shifts a pasted up field mutually with 
an oscillating grant means, i.e., the direction of a pasted up field, according to invention according to 
claim 3, adhesives can be promptly moved along the direction of a field. Therefore, compared with a 
case so that vibration may be perpendicularly given to the direction of a field of a pasted up field, 
adhesives can fully be certainly spread over the whole pasted up field in a short time. 
[0014] According to invention according to claim 4, by giving vibration, applying thrust to the 
ceramic structure, the adhesives which intervened between pasted up fields are crushed and 
adhesives fully spread round the whole pasted up field. Even if it is the case where followed, for 
example, the high adhesives of CHDCUSO are used, high reinforcement is securable for a part for a 
joint. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized the junction 
equipment and the junction approach of the ceramic structure of this invention to the manufacture 
approach of a large-sized honeycomb filter is explained to a detail based on drawing 1 - drawing 4 . 
[0016] Large-sized honeycomb filter Fl manufactured by the manufacture approach of this operation 
gestalt by drawing 1 (a) It is shown. This large-sized honeycomb filter Fl The role which removes a 
diesel particulate on the exhaust air path of a diesel power plant is played. 

[0017] This large-sized honeycomb filter Fl It consists of two or more honeycomb filter wafers 1.16 
honeycomb filter wafers 1 which carried out the shape of the square pole with this operation gestalt - 
- every direction — pasting up mutually 4 ************** __ one large-sized honeycomb filter Fl It 
constitutes. 

[0018] The dimension of each honeycomb filter wafer 1 is 33mmx33mmxl50mm, and is a product 
made from a ceramic sintered compact (this operation gestalt porosity silicon carbide sintered 
compact). The shape of a cross-section abbreviation square and two or more through tubes 2 are 
regularly formed in each honeycomb filter wafer 1 along the direction of an axis. Each through tube 
2 is mutually separated by the wall 3. The closure of the opening of each through tube 2 is carried 
out to the one end- face la and lb side with the closure object 4 (this operation gestalt porosity 
silicon carbide sintered compact), and it has become checker-like as end-face la and the whole lb. 
Consequently, the eels 5 and 6 of the shape of a cross-section square which carries out opening in 
either gas inflow side edge side la or the effluence-of-gas side edge side lb are formed in the 
honeycomb filter wafer 1. In addition, at this operation gestalt, an average pore diameter is 10 
micrometers. 0.3mm and a eel pitch are set [ porosity ] as 1.8mm for the thickness of a wall 3 45%, 
respectively. 

[0019] When the honeycomb filter wafer 1 has been arranged for the exhaust air path, the flow of 
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exhaust gas is as follows. It sets to drawing 1 (b) and is an arrow head Al. Exhaust gas flows in the 
eel 5 which carries out opening in gas inflow side edge side la so that it may be shown. 
Subsequently, exhaust gas passes a wall 3 and flows out of the adjoining eel 6 6, i.e., the eel which 
carries out opening in effluence-of-gas side edge side lb. At this time, the trap of the particulate is 
carried out there by the particulate migration included in exhaust gas being prevented with a wall 3. 
Consequently, the purified exhaust gas is discharged from effluence-of-gas side edge section lb. 
[0020] In manufacture of the honeycomb filter wafer 1, it is necessary to form conventionally the 
honeycomb Plastic solid which has two or more through tubes 2 by the well-known extrusion 
method which used the slurry containing silicon carbide as the start ingredient first. Speaking 
concretely, with this operation gestalt, performing extrusion molding by being made from what 
added an organic binder and water the predetermined daily dose every, and kneaded them to silicon 
carbide powder. Moreover, the sealing agent (paste for the closures) which serves as the closure 
object 4 by baking is produced by kneading what mixed an organic binder, lubricant, a plasticizer, 
and water for example, to silicon carbide powder. 

[0021] Next, it sets in the sealing agent restoration equipment of dedication of the acquired 
honeycomb Plastic solid, and an end-face closure process is performed using said paste for the 
closures in this condition. Furthermore, after performing desiccation and cleaning, a honeycomb 
Plastic solid and a sealing agent are made to sinter completely by performing this baking. 
[0022] In advance of an adhesion process, the substrate layer 7 is beforehand applied to the 
predetermined field of the peripheral face of the honeycomb filter wafer 1 pass the baking process. 
As a formation ingredient of such a substrate layer 7, the paste containing silicon carbide etc. made 
from the ceramics is used. With this operation gestalt, what specifically consists of 5 % of the weight 
- 10 % of the weight of glycerols as 30 % of the weight - 50 % of the weight of silicon carbide 
powder, resin binder PV-5 (trade name: incorporated company mull van company make) 40 % of the 
weight -60 % of the weight, and an assistant is used. As resin binders other than PV-5, CMC (trade 
name: the Shinano electrical machinery company make), FC-51 (trade name: Nikken Chemicals Co., 
Ltd. make), etc. can also be chosen. Moreover, the viscosity of said paste in the condition in front of 
spreading is set as 3000cps - about 6000cps. In addition, as for spreading of this paste, it is desirable 
from a viewpoint of workability and productivity to be carried out using the equipment of dedication. 

[0023] Subsequently the adhesives 8 made from the ceramics are applied to the peripheral face 
(namely, pasted up field SI) of the honeycomb filter wafer 1 which passed through the substrate 
layer formation process. The adhesives 8 used here are supplied in the state of a paste. Moreover, 
these adhesives 8 contain silicon carbide powder as well as the honeycomb filter wafer 1. 
Specifically, what consists of 30 % of the weight of silicon carbide powder, 23 % of the weight of 
silica sols, 23 % of the weight of ceramic fibers of bulk, 1 % of the weight of resin binders, and 23 % 
of the weight of water is used. In the condition in front of spreading, the viscosity of the adhesives 8 
of the shape of said paste is set as 20000cps - about 50000cps. 

[0024] Next, large-sized honeycomb filter Fl of this operation gestalt The outline of the junction 
equipment 1 1 used at the time of manufacture is explained based on drawing 2 - drawing 4 . As 
shown in drawing 2 , this junction equipment 1 1 is for joining honeycomb filter wafer 1 comrades 
with the adhesives 8 made from the ceramics, and is equipped with a pedestal 12, the support fixture 
13, the oscillating grant means 15, an oscillating grant means driving means, the work-piece 
positioning means, the support fixture conveyance means, the support fixture rise-and-fall means, the 
work-piece conveyance means, etc. In addition, almost all the things of these means are arranged at 
the top-face side of the hold section 14 of a pedestal 12. On the other hand, the control means which 
is not illustrated is held in the hold section 14. 

[0025] As shown in drawing 2 , drawing 4 , etc., the support fixture 13 of this operation gestalt 
makes the plate 21 of the lot which carried out the same configuration counter, and comes to connect 
them by two or more bars 22. The plate 21 of a lot has an parallel relation. The clearance of both the 
plates 21 is shorter formed a little rather than the die length of the honeycomb filter wafer 1. 
Therefore, when the honeycomb filter wafer 1 is laid in this support fixture 13, the both ends of the 
honeycomb filter wafer 1 project from the both sides of the support fixture 13. 
[0026] The cut section 23 of the abbreviation for V characters is formed in the upper part of these 
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support fixtures 13. Here, it is incised and the include angle of the section 23 has become 90 degrees. 
The honeycomb filter wafer [ two or more (here dozens of pieces) ] 1 can lay in this cut section 23 
sideways. In addition, the plate 21 and bar 22 which are the component of the support fixture 13 
consist of metals, such as aluminum and iron, and have the suitable reinforcement which can bear 
vibration and thrust. 

[0027] The support fixture 13 is arranged in the top-face side center section of the hold section 14. 
And this support fixture 13 is the pasted up field SI. The role which supports two or more 
honeycomb filter wafers 1 in the condition of having made the adhesives 8 made from the ceramics 
intervening in between is played. 

[0028] As shown in drawing 2 , the support fixture conveyance means in this junction equipment 1 1 
is constituted by the conveyor drive motor which is not illustrated, the pulley 24 of a pair, and the 
endless- like conveyor belt 25. The support fixture conveyance means of this operation gestalt plays 
the role which conveys the support fixture 13 horizontally. 

[0029] The conveyor belt 25 is wound around the pulley 24 of a pair, and is arranged at a level with 
the location estranged a little from hold section 14 top face. The support fixture 13 is laid on this 
conveyor belt 25. One side of a pulley 24 is connected with the output shaft of a conveyor drive 
motor. Therefore, if this motor is driven, as a result of this pulley's 24 rotating, a conveyor belt 25 
starts circumference movement. Consequently, in preparation for a junction activity, the empty 
support fixture 13 is conveyed to the predetermined location which has an activity location caudad. 
In addition, large-sized honeycomb filter Fl which finished the activity and was completed The 
carried support fixture 13 is sent to the space perpendicular direction of drawing 2 by another 
conveyance means which is not illustrated, and is taken out. 

[0030] As shown in drawing 2 , the support fixture rise-and-fall means in this junction equipment 1 1 
is constituted by the motor 26 for rise and fall, the pulley 27 of a pair, the belt 28, the 3rd feed screw 
device 29, and the fixture installation base 30. In addition, a part of the motor 26 for rise and fall, 
pulley 27 of a pair, belt 28, and 3rd feed screw device 29 are held in the hold section 14. 
[003 1] The pulley 27 is being fixed to the output shaft of the motor 26 for rise and fall. The pulley 27 
is being fixed also to the **** member 3 1 which makes a part of 3rd feed screw device 29. The belt 
28 is wound around these pulleys 27. Therefore, if the motor 26 for rise and fall is driven, rotation 
driving force will be transmitted through a pulley 27 and a belt 28, and the **** member 31 
prolonged along a perpendicular direction will rotate. 

[0032] The **** member 31 which makes a part of 3rd feed screw device 29 is screwed in to the 
delivery nut 32. The delivery nut 32 is connected with the fixture installation base 30 through two or 
more stanchions 33. The empty support fixture 13 conveyed to the predetermined location which has 
an activity location caudad is laid in the top face of this fixture installation base 30. Therefore, if it 
****s by the drive of the motor 26 for rise and fall and a member 31 is rotated, the delivery nut 32 
and the fixture installation base 30 will move up and down in one. That is, this support fixture rise- 
and-fall means has played the role which lifts the support fixture 13 laid on the fixture installation 
base 30 to an activity location. The reinforcement with suitable extent which can bear vibration and 
thrust for the member which constitutes the support fixture rise-and-fall means in this operation 
gestalt is secured. 

[0033] the [ which does not illustrate the work-piece conveyance means in this junction equipment 
1 1 as shown in drawing 2 ] — it is constituted by 1 level drive motor, the 1st feed screw device 36, 
the 1st linear guide 37, the bracket 38 for grasping equipments, and chuck equipment 39. In addition, 
the work-piece conveyance means of this operation gestalt plays the role which conveys the 
honeycomb filter wafer 1 to the support fixture 13 lifted to the activity location. 
[0034] The 1st feed screw device 36 consists of a delivery nut which was arranged along the space 
perpendicular direction of drawing 2 and with which it ****s and a member and its screw-thread 
member are screwed in. Said screw-thread member is supported to revolve to the side face of the 
back bracket 40 set up by the top face of the hold section 14. Moreover, some 1st linear guides 37 
are ****ed to the side face of this back bracket 40, and it is fixed to a member and parallel. [0035] 
The 1st horizontal drive motor is connected to the end of a **** member, and the bracket 38 for 
grasping equipments is connected with the delivery nut. Therefore, if the 1st feed screw device 36 is 
driven, as a result of a **** member's rotating, while a delivery nut and the bracket 38 for grasping 
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equipments are guided to the 1st linear guide 37, it reciprocates by meeting horizontally. 
[0036] Some brackets 38 for grasping equipments are formed so that it may ****** horizontally 
toward the left lateral of drawing 2 . The air cylinder of the rod loess which constitutes chuck 
equipment 39 carries out pair alienation, and is prepared in the top face of this horizontal overhang 
section. The migration direction of the slide table of both air cylinders has reverse sense mutually. If 
air is supplied to both air cylinders, both slide tables will keep away ** to which comrades approach 
and both slide tables stop supply of air. 

[0037] The grasping object 41 which presses the end face of the honeycomb filter wafer 1 is really 
being fixed to the top face of each slide table movable, the alienation which is equal to the overall 
length of the honeycomb filter wafer 1 between the grasping objects 41 of a pair — width of face is 
prepared. Chuck equipment 39 equipped with the grasping object 41 of a pair is opened and closed 
by the air feeding and discarding to an air cylinder. Therefore, if the honeycomb filter wafer 1 is 
arranged between both the grasping objects 41, grasping and release of the honeycomb filter wafer 1 
can be performed. 

[0038] As shown in drawing 2 and drawing 3 , this junction equipment 1 1 is equipped with an 
oscillating grant means 15 to give vibration, applying thrust to the honeycomb filter wafer 1 
supported with the support fixture 13. 

[0039] The oscillating grant means 15 of this operation gestalt is constituted by the press fixture 42, 
the rubber vibration insulator 43 as vibrationproofing structure, the vibrator 44 as a vibrator, the 
fixing rod 45, and the up tie-down plate 46. 

[0040] The rubber vibration insulator 43 used here has structure which connected the plate-like parts 
of a pair in the spherical section. One plate-like part is fixed to the configuration member by the side 
of an oscillating grant means driving means (specifically bracket 55), and the plate-like part of 
another side is being fixed to the top face of the up tie-down plate 46. Therefore, the oscillating grant 
means 15 is supported by this rubber vibration insulator 43 after having been hung by the oscillating 
grant means driving means. 

[0041] The press fixture 42 is being horizontally fixed to the inferior-surface-of-tongue side of the 
up tie-down plate 46 with two or more fixing rods 45. This press fixture 42 equips with the contact 
segment 47 two places which the bottom side estranged. The lower part of those contact segments 47 
is deeply cut in the shape of abbreviation for V characters at the include angle of 90 degrees. 
[0042] The vibrator 44 as a vibrator for vibrating the press fixture 42 is being fixed to the top face of 
the press fixture 42 with the bolt. The vibrator 44 used here is the vibrator 44 using air **. In the 
body of vibrator with which the solid sphere is held, pressurization air is supplied through an air- 
supply port from the air source of supply which is not illustrated. Then, a solid sphere moves about 
the interior of the body of vibrator with the pressure of air, and a vibration suitable as a result is 
produced. With this operation gestalt, what is comparatively small as vibrator 44 of air****** made 
from EKUSEN, Inc., for example, a product, and UH-13 (part number) are used. In this case, air ** 
is 2.0 kgf7cm2 - 4.0 kgf/cm2. It is set as extent (they are 2.5 kgf/cm2 preferably before or after). In 
addition, it sets in this operation gestalt and vibrator 44 is the pasted up field SI. It is arranged so that 
vibration may be given in the direction (it sets to drawing 2 and is an arrow head A2 reference) 
mutually shifted along the direction of a field. If another way of saying is adopted, vibration will be 
given along with the longitudinal direction of the honeycomb filter wafer 1. 
[0043] the [ which does not illustrate the oscillating grant means driving means of this junction 
equipment 1 1 as shown in drawing 2 and drawing 3 ] — it is constituted by the air cylinder 48 of the 
rod loess which is 2 level drive motor, the 2nd feed screw device 58, the 2nd linear guide 59, and an 
actuator for rise and fall, and the air cylinder 49 with a rod which is an actuator for press. This 
oscillating grant means driving means has played the role to which the oscillating grant means 15 is 
moved to the predetermined location in the support fixture 13. 

[0044] The 2nd feed screw device 58 consists of a delivery nut which was arranged along the space 
perpendicular direction of drawing 2 and with which it ****s and a member and its screw-thread 
member are screwed in. Said screw-thread member is supported to revolve to the side face of the 
back bracket 40 set up by the top face of the hold section 14. Moreover, some 2nd linear guides 59 
are ****ed to the side face of this back bracket 40, and it is fixed to a member and parallel. 
[0045] The 2nd horizontal drive motor is connected to the end of a **** member. The cylinder tube 
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50 which is the fixed side of the air cylinder 48 of rod loess is connected with the delivery nut. 
Therefore, if the 2nd feed screw device 58 is driven, as a result of a **** member's rotating, while a 
delivery nut and a cylinder tube 50 are guided to the 2nd linear guide 59, it reciprocates by meeting 
horizontally. 

[0046] As shown in drawing 3 , said cylinder tube 50 is formed so that it may extend along a 
perpendicular direction. For this reason, the slide table 51 which is that migration side reciprocates in 
the vertical direction by predetermined within the limits by carrying out the feeding and discarding 
of the air to the air cylinder 48 of rod loess. The cy Under tube 52 which is the fixed side of the air 
cylinder 49 with a rod is being fixed to the side face of this slide table 51. From this cylinder tube 52, 
the piston rod 53 is projected possible [ frequent appearance ]. The bracket 55 for oscillating grant 
means is really attached in the connection plate 54 prepared at the tip of a piston rod 53 movable. 
And the above-mentioned oscillating grant means 15 is supported by the inferior surface of tongue of 
the level extension section which this bracket 55 has. 

[0047] In the case of this operation gestalt, the air cylinder 48 of the rod loess which is an actuator 
for rise and fall, and the air cylinder 49 with a rod which is an actuator for press are formed 
separately. And based on the difference in the function, the way of the former air cylinder 48 is a 
long stroke from the latter air cylinder 49. And the former air cylinder 48 bears the role which makes 
it mainly go up and down the oscillating grant means 15 whole greatly. On the other hand, the latter 
air cylinder 49 bears the role which gives the force which pushes the press fixture 42 of the 
oscillating grant means 1 5 in a downward condition against the honeycomb filter wafer 1 . To two 
sorts of these air cylinders 48 and 49, pressurization air is supplied through piping which is not 
illustrated from the air source of supply which is not illustrated. 

[0048] In addition, as a two-dot chain line shows drawing 3 (a), an attaching part may be installed in 
the side of a bracket 55, and an arm 57 may be formed there possible [ vertical movement ] through 
an air cylinder 56. If such an arm 57 is formed, the press fixture 42 can be made to secede from the 
honeycomb filter wafer 1 easily after oscillating grant. 

[0049] As shown in drawing 2 , the work-piece positioning means in this junction equipment 1 1 is 
constituted by the air cylinder 61 with the rod as a press object driving means, the guide cylinder 63 
of two or more [ 62 or ] press plates as a work-piece end-face press object, the connection plate 64, 
and the bracket 65 for support means. One pair of such a work-piece positioning means is formed in 
right and left on both sides of the support fixture 13 with this operation gestalt. 
[0050] On the top face of the hold section 14, the bracket 65 of a pair is estranged mutually and set 
up. The connection plate 64 is attached in the point of these brackets 65. As an air cylinder 61 
counters the core of these connection plates 64, respectively, it is being fixed to it. In each 
connection plate 64, the guide cylinder 63 is arranged at this air cylinder 61 and juxtaposition at both 
the sides of an air cylinder 61 . The press plate 62 is being fixed at the tip of the rod which projects 
from the tip and the guide cylinder 63 of a piston rod which project from an air cylinder 61 . The 
press plate 62 of a pair is arranged in the condition of having made the mutual press side countering. 
[0051] It is good for the press side of the press plate 62 which contacts to the end face of the 
honeycomb filter wafer 1 to adopt a comparatively elastic ingredient like rubber. The press plate 62 
is the shape of a rectangle, and the large- sized honeycomb filter Fl which is flat and is going to 
obtain the area here. It is somewhat larger than the cross section. 

[0052] If pressurization air is supplied from the air source of supply which is not illustrated to both 
the air cylinders 61, as a result of both the cylinders' 61 of both developing, press plate 62 comrades 
currently fixed at the tip of a piston rod approach. Therefore, two or more honeycomb filter wafers 1 
which exist among them are pressed from [ both ] an end face, and the positioning is achieved 
through between the junction activities by oscillating grant. Moreover, if supply is suspended, as a 
result of both the cylinders 1 61 of both contracting the pressurization air from an air source of supply, 
press plate 62 comrades keep away. Consequently, two or more honeycomb filter wafers 1 currently 
grasped between the press plates 62 are released. 

[0053] Next, a series of actuation by the junction equipment 1 1 constituted as mentioned above is 
explained. A drive of the conveyor belt 25 which constitutes a support fixture conveyance means 
conveys the support fixture 13 of the empty in which the honeycomb filter wafer 1 is not yet laid 
from [ of drawing 2 ] right-hand side. If this support fixture 13 arrives at the predetermined location 
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which has an activity location caudad, a conveyor belt 25 will once stop. Then, the fixture 
installation base 30 upper-** by the drive of the motor 26 which constitutes a support fixture rise- 
and- fall means, and the support fixture 13 is lifted even in the height of an activity location. 
Consequently, the support fixture 13 will be in the condition of having been located between the 
press plates 62 of a pair. At this time, both the air cylinders 61 of both are in a contraction condition, 
and both the press plate 62 is in a shunting location. Of course, the oscillating grant means 15 has 
also still shunted up. 

[0054] Subsequently, by the drive of the 1st horizontal drive motor which constitutes a work-piece 
conveyance means, chuck equipment 39 moves to the space back side direction of drawing 2 , and 
one honeycomb filter wafer 1 in which the substrate layer 7 is formed there is grasped. In addition, 
the honeycomb filter wafer 1 is laid on the conveyor for filter conveyance which is not illustrated. 
Then, while chuck equipment 39 moves in the direction of a space near side of drawing 2 by the 
drive of the 1st horizontal drive motor, the honeycomb filter wafer 1 is released at the bottom of the 
cut section 23 of the support fixture 13. Furthermore, chuck equipment 39 moves to the space back 
side direction of drawing 2 again, and grasps shortly one honeycomb filter wafer 1 by which 
adhesives 8 are applied on the substrate layer 7. Then, while chuck equipment 39 moves in the 
direction of a space near side of drawing 2 , the honeycomb filter wafer 1 is released in the cut 
section 23 of the support fixture 13 (refer to drawing 4 (a)). At this time, to the pasted up field SI (on 
the other hand side face [ Inside which has the 2nd page ]) of the honeycomb filter wafer 1 already 
laid, as the pasted up field SI (that is, adhesives spreading side) of the honeycomb filter wafer 1 
conveyed later is close, it is arranged. In addition, both the honeycomb filter wafer 1 is supported 
where each is rotated in the 45 degrees of the directions of an axis on the basis of a horizontal 
direction. Namely, both pasted up field SI 45 degrees leans [ both ] on the basis of the horizontal 
direction. 

[0055] Next, by making both the air cylinders 61 drive, the press plate 62 of a pair is moved from a 
shunting location to an operating location, and two honeycomb filter wafers 1 are positioned 
beforehand. 

[0056] Then, the 2nd horizontal drive motor which constitutes an oscillating grant means driving 
means drives, and the oscillating grant means 15 moves along the space perpendicular direction 
( drawing 4 longitudinal direction) of drawing 2 . consequently, the honeycomb filter wafer 1 to 
which the oscillating grant means 15 should be joined — it arrives at a location right above exactly. 
In addition, the drive of the 2nd horizontal drive motor may be made before the drive of the press 
plate 62. 

[0057] Furthermore, by the drive of the air cylinder 48 which is an actuator for rise and fall, the 
oscillating grant means 15 whole is made to lower-**, and the press fixture 42 is contacted to the 
honeycomb filter wafer 1 . The air cylinder 49 which is an actuator for press is made to drive with it, 
and fixed thrust (2 kgffcm2 -5 kgf/cm2 extent) is given. At this operation gestalt, the thrust at this 
time is 3.4 kgf7cm2. It is set up. It sets to drawing 3 and drawing 4 , and the direction of thrust is 
arrow-head A3. It is the direction of a vertical so that it may be shown. The time amount which 
applies thrust is set as 4 seconds - about 6 seconds. 

[0058] Subsequently, pressurization air is supplied to vibrator 44 and it is the field SI pasted up 
between predetermined time. Direction A2 shifted mutually Vibration is given. Then, pasted up field 
SI Adhesives 8 are the pasted up fields SI by vibration given while the adhesives 8 which 
intervened in between are crushed by thrust. It fully spreads round the whole. Consequently, both 
honeycomb filter wafer 1 comrades are joined by high reinforcement. 

[0059] Then, while stopping vibrator 44 and ending oscillating grant, the press plate 62 of a pair is 
moved from an operating location to a shunting location, and the honeycomb filter wafer 1 is once 
released. Furthermore, the oscillating grant means 15 whole is made to upper-** by the drive of an 
air cylinder 48, and the press fixture 42 is made to estrange from the honeycomb filter wafer 1. In 
addition, the oscillating grant means 15 whole may be made to upper-** before shunting of the press 
plate 62. 

[0060] after the 1st junction activity is completed — succeedingly ~ the - chuck equipment 39 
moves by the drive of 1 level drive motor, and one honeycomb filter wafer 1 which applied 
adhesives 8 on the substrate layer 7 is grasped. Then, this chuck equipment 39 moves to an opposite 
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direction, and that honeycomb filter wafer 1 is released in the cut section 23 of the support fixture 13 
(refer to drawing 4 (b)). Pasted up field SI of the conveyed honeycomb filter wafer 1 To the pasted 
up field SI (other side side of the inside which has the 2nd page) of the honeycomb filter wafer 1 
laid first, as close, it is arranged. 

[0061] Next, by making both the air cylinders 61 drive, the press plate 62 of a pair is moved from a 
shunting location to an operating location, and three honeycomb filter wafers 1 are positioned 
beforehand, the [ and ] — the honeycomb filter wafer 1 which moves the oscillating grant means 15 
rightward [ of drawing 4 ] slightly by the drive of 2 level drive motor, and should have the oscillating 
grant means 1 5 joined — it is made to arrive at a location right above exactly 

[0062] And a series of actuation (wafer release by lower ** of the oscillating grant means 15 whole, 
oscillating grant in the press condition, and shunting of the press plate 62, upper ** of the oscillating 
grant means 15 whole) mentioned above is performed, and the 2nd junction activity is terminated. 
[0063] By the above-mentioned point, they are the 4th junction activity (refer to drawing 4 (c)) and 
the 5th junction activity (refer to drawing 4 (d))... Finally it is the large-sized honeycomb filter Fl by 
doing the 16th junction activity (referring to drawing 4 (e)) one by one. It is made to complete. 
[0064] Then, the fixture installation base 30 lower-** by the drive of the motor 26 which constitutes 
a support fixture rise-and-fall means, and the support fixture 13 which was in the activity location is 
returned to the original height. Subsequently, completed large-sized honeycomb filter Fl The carried 
support fixture 13 is taken out by another conveyance means which is not illustrated. Then, the 
stopped conveyor belt 25 drives again and the empty support fixture 13 is conveyed. 
[0065] Large-sized honeycomb filter Fl of drawing 1 (a) which comes to attach 16 honeycomb filter 
wafers 1 to 4 train x4 train It is manufactured continuously as mentioned above. Therefore, 
according to this operation gestalt, the following effectiveness can be acquired. 
[0066] (1) With this operation gestalt, honeycomb filter wafer 1 comrades are joined using the 
junction equipment 1 1 of the dedication equipped with the support fixture 13 and the oscillating 
grant means 15 as mentioned above. Moreover, according to this junction equipment 1 1, a suitable 
vibration can be given, applying suitable thrust to the honeycomb filter wafer 1 currently supported 
by the support fixture 13. Therefore, pasted up field SI The adhesives 8 made from the ceramics 
which intervened in between are crushed, and it is the pasted up field SI about the adhesives 8. It can 
spread that there is enough no nonuniformity in the whole. Therefore, in spite of being the high 
adhesives 8 made from the ceramics of CHIKUSO, high reinforcement is securable for a part for a 
joint. 

[0067] (2) Moreover, according to the junction equipment 1 1 of such dedication, since a manual 
complicated activity also becomes unnecessary, workability improves, and productivity also 
improves. 

(3) With the junction equipment 1 1 of this operation gestalt, it is arrow-head A3. They are 2 sets of 
pasted up fields SI by applying thrust in a direction, i.e., the one direction. The oscillating grant 
means 15 which can be joined to coincidence is adopted (refer to drawing 4 (c) and (e)). And this led 
to compaction of the time amount which junction takes, and has led to much more improvement in 
productivity. Incidentally, it is the large-sized honeycomb filter Fl of drawing 1 (a) by handicraft. 
The time amount taken to obtain was dozens of minutes about. According to the junction equipment 
1 1 of this operation gestalt, the duration of a junction activity turned into very short time amount of 
about 1 minute to it. 

[0068] (4) With the junction equipment 1 1 of this operation gestalt, it is the pasted up field SI. An 
oscillating grant means 15 to give vibration in the direction mutually shifted along the direction of a 
field is used. For this reason, in spite of applying thrust in the predetermined direction, the adhesives 
8 made from the ceramics are the pasted up fields SI. It can move promptly along the direction of a 
field. It is guessed that this is what is depended on the direction of thrust and the direction of 
vibration being in orthogonality relation. 

[0069] Therefore, it is the pasted up field SI temporarily. Compared with a case so that vibration 
may be perpendicularly given to the direction of a field, it is the pasted up field SI about adhesives 8 
at a short time certainly. It can fully spread over the whole. Therefore, this also contributes to 
improvement in productivity. 

[0070] (5) Use the vibrator 44 using air ** as a vibrator with the oscillating grant means 15 of this 
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junction equipment 1 1 . Therefore, a vibration required at the time of a junction activity can be easily 
obtained by supply of pressurization air. 

[0071] (6) The oscillating grant means 15 of this junction equipment 1 1 is indirectly supported 
through the rubber vibration insulator 43 which is vibrationproofing structure by the bracket 55 by 
the side of an oscillating grant means driving means. Therefore, compared with the case where the 
oscillating grant means 15 is made to support directly temporarily, the effect of vibration which 
vibrator 44 generates stops easily being able to affect even an oscillating grant means driving means 
side. Therefore, the air cylinders 48 and 49 which constitute the oscillating grant means driving 
means become unable to be hard with backlash, and the dependability and endurance of junction 
equipment 1 1 can be raised. 

[0072] (7) The oscillating grant means driving means in this junction equipment 1 1 is a thing with 
two sorts of air cylinders 48 and 49 separately as the object for rise and fall, and an actuator for 
press. Therefore, unlike the case where both the air cylinders 48 and 49 are considered as 
combination, the thrust near the set point can be certainly applied to the honeycomb filter wafer 1 . 
[0073] (8) The cut section 23 of the abbreviation for V characters by which two or more honeycomb 
filter wafers 1 are supported is formed in the upper part of the support fixture 13 used with this 
operation gestalt. Therefore, it is in the condition of having rotated 45 degrees of honeycomb filter 
wafers 1 in the direction of an axis, and can support in the condition of being comparatively hard to 
carry out a location gap horizontally. They are 2 sets of pasted up fields SI only at applying thrust 
only from one direction, if the oscillating grant means 1 5 is driven in this condition. It can attach and 
thrust can be made to act on coincidence (refer to drawing 4 (c) and (e)). This is because the vector 
of the thrust which met in the direction of a vertical is distributed by the 2-way which makes it and 
the include angle of 45 degrees. So, the actuator for obtaining thrust can be made comparatively 
simple, as a result structure simplification of junction equipment 1 1 can be attained. 
[0074] (9) With the junction equipment 1 1 of this operation gestalt, since the configuration which 
vibrates the support fixture 13 side is not necessarily adopted, structures, such as a support fixture 
rise-and-fall means, are comparatively easy, and become good. Therefore, whole enlargement and 
whole complication are beforehand avoidable. 

[0075] (10) With this operation gestalt, apply adhesives 8 in the formation field of that substrate 
layer 7, and suppose that a junction activity is done in this condition, after forming the substrate 
layer 7 in the peripheral face of the honeycomb filter wafer 1 beforehand, the adhesives 8 applied 
when such a substrate layer 7 was formed — comparatively — a short time — enough — and it can 
spread without nonuniformity. It is guessed that this is what a stain lump of the adhesives 8 to the 
peripheral face of the honeycomb filter wafer 1 with a detailed hole depends on being prevented by 
mediation of the substrate layer 7. Therefore, high reinforcement is secured at least to a joint and it is 
the quality large-sized honeycomb filter Fl. It can manufacture certainly. 
[0076] In addition, the operation gestalt of this invention may be changed as follows. 
- Like press plate 62A of example of another shown in drawing 5 (a) - drawing 5 (c), it is the rib Rl 
as structure for spacers to a press side. You may prepare. This rib Rl It is formed in the shape of a 
grid, and each mass part supports the cross-section configuration of the honeycomb filter wafer 1. 
Rib Rl Thickness is about 1.0mm and it is good to choose elasticity ingredients, such as rubber, as 
the formation ingredient. When such the structure exists, the honeycomb filter wafer 1 is joined by 
right relative-position relation, and there is an advantage that the flash of the adhesives 8 from an 
interface etc. decreases. Therefore, it is more quality and a good-looking product can be obtained. 
[0077] - Large-sized honeycomb filter Fl which consists of 4 train x4 train with said operation 
gestalt combining 16 square pole-like honeycomb filters like drawing 1 (a) The approach of 
manufacturing was mentioned as the example and shown, of course, it is not limited to such a 
combination and other combination boiled and shown in the table of drawing 6 may be adopted. The 
circle currently drawn on the thing on a par with the right column of this table means the line by 
which an appearance cut should be carried out after a junction activity. Moreover, the honeycomb 
filter wafer 1 by which each thing on a par with the left column of this table is arranged at a corner 
part has become triangle pole-like. That is, two or more sorts of honeycomb filter wafers 1 from 
which a cross-section configuration differs are used like these things, and it is one large-sized 
honeycomb filter Fl. Manufacturing is also permitted. And if the configuration of the cut section 23 
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or the press fixture 42 is changed a little, anything can be set as the object of the junction approach 
by the junction equipment 1 1 of this invention. 

[0078] - A vibrator may not be limited to the vibrator 44 of an air ****** type like an operation 
gestalt, for example, may be vibrator, such as an electromagnet type and an eccentric motor type, etc. 

- The ceramic structure may not be limited to a baking object like the honeycomb filter wafer 1 used 
in the operation gestalt, for example, you may be the things before baking (a temporary-quenching 
object, cleaning object, etc.). Moreover, the ceramic structure may not be limited to a filter and may 
be other. Furthermore, the ceramic structure may not be limited to a porous body, but a precise 
object is sufficient as it. 

[0079] - It may replace with said operation gestalt which made air cylinders 48 and 49 separately 
independent, and the air cylinder made these functions use also [ air cylinder ] may be used. Of 
course, the function of both the air cylinders 48 and 49 may be made to make it serve a double 
purpose using actuators other than an air cylinder. 

[0080] - A different thing from said operation gestalt as a support fixture conveyance means or a 
support fixture rise-and-fall means may be used, and it may be omitted as long as these means are 
still more unnecessary. For example, the configuration which made the support fixture 13 the 
equipment on the top face of the hold section 14 may be adopted. 

[0081] - It is not limited to the junction approach of said operation gestalt of applying the paste-like 
adhesives 8 (that is, fluid adhesives), for example, shape may be taken as the junction approach 
using a sheet-like thing (that is, adhesives of a non- fluidity). 

[0082] - Ingredients other than rubber may be used for vibrationproofing structure. Moreover, as 
long as need is small, the oscillating grant means 15 may be made to support without minding 
vibrationproofing structure. 

- It is not limited to the approach of said operation gestalt which joins while increasing one 
honeycomb filter wafer 1 at a time. For example, it is also possible to join collectively, after joining 
or combining all the honeycomb filter wafers 1 beforehand, increasing more than one every. 
However, although back 2 persons are excellent, considering workability, the operation gestalt is 
more advantageous, considering junction location precision. 

[0083] - For example, it is desirable to do a junction activity, as the oscillating grant means 15 gives 
a strong vibration in an adhesion initial stage and a vibration weaker than it is given in an adhesion 
later stage. If it does in this way, compared with the case where an always strong vibration continues 
being given, a location gap will be avoided more certainly. Therefore, it is a short time and 
honeycomb filter wafer 1 comrades can be joined correctly. 

[0084] Next, the technical thought grasped according to the operation gestalt mentioned above is 
enumerated below with the effectiveness besides the technical thought indicated by the claim. 
(1) The support fixture which is equipment which joins the ceramic structure with the adhesives 
made from the ceramics, and supports two or more ceramic structures in the condition of having 
made said adhesives made from the ceramics intervening between pasted up fields, Applying thrust 
to said ceramic structure supported with the support fixture An oscillating grant means to give 
vibration in the direction which shifts said pasted up field mutually, The oscillating grant means 
driving means to which the oscillating grant means is moved to the predetermined location in said 
support fixture, A work-piece positioning means to aim at the positioning by pressing said two or 
more ceramic structures supported by said support means from an end face, A support fixture 
conveyance means to convey said support fixture horizontally to a predetermined location, Junction 
equipment of the ceramic structure characterized by having a support fixture rise-and-fall means to 
lift said support fixture conveyed to said predetermined location to an activity location, and a work- 
piece conveyance means to convey said ceramic structure to said lifted support fixture. 
[0085] (2) In the technical thought 1, said work-piece positioning means should be constituted 
including the work-piece end-face press object and the press object driving means for driving the 
work-piece end-face press object. Therefore, according to invention given in this technical thought 2, 
the ceramic structure which is a work piece is pressed from [ that ] an end face with the work-piece 
end- face press object driven with a work-piece end- face press object. For this reason, two or more 
ceramic structures supported by the support means are positioned through the time of a junction 
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activity. 

[0086] (3) In the technical thought 2, on both sides of said support fixture, one pair of said work- 
piece positioning means should be prepared, and said work-piece end-face press object should be 
arranged in the condition of having made the mutual press side countering. Therefore, according to 
invention given in this technical thought 3, two or more ceramic structures are certainly positioned 
between the press sides which counter. 

[0087] (4) The concavo-convex structure for spacers should be formed in the press side of said work- 
piece end-face press object in the technical thought 2 and 3. Therefore, according to invention given 
in this technical thought 4, the ceramic structure is joined by existence of the concavo-convex 
structure for spacers by right physical relationship, and the flash of the adhesives from an interface 
etc. decreases. 

[0088] (5) In claim 1 thru/or 3, the technical thought 1, or any one of the 4, said oscillating grant 
means should have the press fixture which contacts to said ceramic structure, and the vibrator which 
vibrates the press fixture. 

[0089] (6) In the technical thought 5, be supported through the vibrationproofing structure at said 
oscillating grant means driving means side while said oscillating grant means has the 
vibrationproofing structure which supports said vibrator further. Therefore, according to invention 
given in this technical thought 6, the effect of vibration which a vibrator generates stops easily being 
able to affect even an oscillating grant means driving means side. 

[0090] (7) In the technical thought 1 thru/or any one of the 6, said oscillating grant means driving 
means should have separately an object for rise and fall, and an actuator for press. Therefore, 
according to invention given in this technical thought 7, compared with the case where this actuator 
is made to serve a double purpose, the thrust near the set point can be applied certainly. 
[0091] (8) In the technical thought 5 thru/or any one of the 7, said vibrator should be the vibrator 
using air **. Therefore, according to invention given in this technical thought 8, a vibration required 
at the time of junction can be obtained by supply of pressurization air. 

[0092] (9) In claim 1 thru/or 3, the technical thought 1, or any one of the 8, the cut section of the 
abbreviation for V characters by which said two or more ceramic structures are supported should be 
formed in the upper part of said support fixture. Therefore, according to invention given in this 
technical thought 9, if the thrust of an oscillating grant means is applied only from one direction at 
the time of junction, it is sufficient, and it leads also to structure simplification of equipment. 
[0093] (10) In claim 1 thru/or 4, the technical thought 1, or any one of the 9, give a strong vibration 
in an adhesion initial stage (said oscillating grant means), and give a vibration weaker than it in an 
adhesion later stage. Therefore, according to invention given in this technical thought 10, the 
ceramic structure is joinable in a short time, avoiding a location gap certainly. 
[0094] (1 1) In claim 1 thru/or 4, the technical thought 1, or any one of the 10, said adhesives made 
from the ceramics should have high thixotropy. 

(12) In claim 1 thru/or 4, the technical thought 1, or any one of the 1 1, said adhesives made from the 
ceramics should be beforehand applied to said pasted up field in the state of a paste. 
[0095] (13) In claim 1 thru/or 3, the technical thought 1, or any one of the 12, said ceramic structure 
should be a honeycomb filter wafer made from porous ceramics (for example, product made from 
porosity silicon carbide). 

[0096] (14) The large-sized honeycomb filter characterized by joining and attaching two or more 
honeycomb filter wafers using the junction equipment which applied adhesives in the formation field 
of that substrate layer, and was indicated by claim 1 thru/or 3, the technical thought 1, or 13 in this 
condition after forming a substrate layer in the peripheral face of a honeycomb filter wafer 
beforehand (and that manufacture approach), therefore, the thing for which a substrate layer is 
formed according to invention given in this technical thought 14 — adhesives — comparatively — a 
short time — enough — and it can spread without nonuniformity, and when it has and honeycomb 
filter wafers are joined, high reinforcement can be obtained to a part for that joint. So, the 
honeycomb filter of large-sized and high quality can be manufactured certainly. 
[0097] 

[Effect of the Invention] As explained in full detail above, while excelling in workability and 
productivity according to invention according to claim 1 to 3, the junction equipment of the ceramic 
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structure which can secure high bonding strength to a part for a joint can be offered. 
[0098] According to invention according to claim 2, productivity improves more. Since adhesives 
can fully be certainly spread over the whole pasted up field in a short time according to invention 
according to claim 3, productivity improves further. 

[0099] According to invention according to claim 4, while excelling in workability and productivity, 
the junction approach of the ceramic structure which can secure high bonding strength to a part for a 
joint can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 1] 
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[Drawing 6] 
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[Translation done.] 
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